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1.0 INTRODUCTION

This quality assurance project plan (QAPjP) identifies the quality assurance/quality control
(QA/QC) protocols, organization, objectives, functional activities, and policy for sample
collection, sample analysis, and data evaluation for the Environmental Sampling and Analysis
Plan (ESAP) for Naval Station, Treasure Island, Hunters Point Annex (HPA), San Francisco,
California.

2.0 PROJECT DESCRIPTION

The objective of the F_SAP is to provide sufficient data to address specific environmental
concerns at HPA. Environmental concerns focus on the potential environmental effects
associated with the release of contaminants from HPA. The environmental effects to be

addressed include toxicity to organisms in contact with either sediments or storm water runoff,
and bioaccumuladon by aquatic organisms.

The ESAP addresses environmental concerns at HPA and will supplement previous
environmental sampling programs. Implementation of the ESAP will provide data to address
the environmental effects of potential contamination at HPA by completion of the three specific
task objectives: evaluation of the toxicity of sediments to appropriate test organisms; evaluation

of whether persistent and bioaccumulative substances may be entering the San Francisco Bay
using transplanted mussels as a biological indicator; and evaluation of the toxicity of storm
water runoff to sensitive test organisms. These tasks are described in detail in the ESAP.

3.0 SITE BACKGROUND/PREVIOUS INVESTIGATIONS

3.1 Site Characterization

There have been numerous studies performed to (1) identify sites where usage, storage, or
disposal of hazardous materials may have impacted the environment; and (2) characterize
existing conditions at the identified sites onshore. These investigations have been performed
under the Navy Installation Restoration (IR) program. Concurrent with the IR studies, the San
Francisco District Attorney's (DA) office investigated 20 sites potentially contaminated by
Triple A activities at HPA (DA, 1987); these site locations are referred to as Triple A sites.

Under the IR program, there were originally 11 IR (IR-1 through IR-11) sites planned for
Remedial Investigations and Feasibility Studies (RI/FS). Ten of the Triple A sites are
encompassed by five of the IR sites; the remaining Triple A sites are separate. These are sites

where there is known contamination. The remaining 10 Triple A sites were originally grouped
into sites PA-12 through PA-18 on the basis of a preliminary assessment conducted for the

Triple A sites (HLA, 1989).

As a result of the preliminary assessment and recommendations from EPA (HI_,A, 1989), five
of the PA sites are being incorporated into the IR program in a newly formulated Operable
Unit V. The prefix for the site numbers has been changed from "PA" to "IR" to reflect this
inclusion. Volume 2F to the RI/FS work plan for HPA has been prepared to address the RIs

at these sites (HI.A, 1990a). Site inspections are planned at sites PA-16 and PA-18 (HLA
1990b). Recommendations for inclusion of the sites in the IR program will be based on the
results of the site inspections.
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In addition to the RI/FS and the site inspection activities being conducted at the IR and PA
sites, the Navy has conducted a preliminary assessment of the remaining HPA facility to
identify areas where contamination may exist (HLA, 1990c). The areas being investigated
include the storm sewer system and other underground utilities, railroad tracks, electrical
transformer locations, and areas outside of existing IR and PA site boundaries.

Underground storage tank HPA have been previously identified and investigated. Information
regarding the location and status of the USTs is presented in the UST "Removal Action
Plan/Closure Plan," (PRC, 1990).

3.2 Environmental Sampling Activities

The above activities are being conducted to characterize sites where contamination may exist.
The environmental sampling activities are planned to address the environmental impacts of
contamination originating from sites throughout the HPA facility.

Storm water sampling was conducted by HLA in December of 1990 to characterize selected
storm water runoff sources at HPA (HLA, 1988). This study provided chemical
characterization of storm water runoff quality at four locations selected to be representative of
storm water runoff from various potential sources of contaminants near IR sites. Storm water

samples were collected from each of the four stations and the samples subsequently analyzed
for volatile organic compounds (VOCs), semi-volatile organic compounds (SOCs) pesticides

and polyehlorinated biphenyls (PCBs), total petroleum hydrocarbons (TPHs), metals, oil and
grease and ph. The results of this study are not yet available. Additional storm water sampling
is planned to characterize the chemical constituents of the storm water within the storm sewer
system.

An Environmental Impact Statement (EIS) was prepared by Environmental Science Associates

(ESA, 1987) to assess the potential effects of homeporting two ships of a Battleship
Battlegroup, the U.S.S. Missouri and an escort cruiser, and a nine-ship Cruiser Destroyer
Group in San Francisco Bay. As a result of this study, the preferred homeporting location at
HPA resulted in extensive environmental analyses including verification testing of dredge

sediments to verify and expand upon existing chemical and toxicity information. The primary
focus of this study addressed the potential environmental effects of dredge sediments from
areas of proposed use. Study results indicated that metal concentrations measured during
verification testing were substantially below Total Threshold Limit Concentrations (TrLC).
The organic compounds which were detected, primarily PAHs, were at low concentrations well
below levels reported to have the potential for siL,nificant effects on marine organisms. The

only pesticides detected were 4,4-DDD and 4,4-DDE, however reported concentrations were
low. Acetone was the only volatile organic chemical found and was present in only trace

amounts. The suspended particulate phase bioassays conducted during the verification testing
indicated that the Limiting Permissible Concentration (LPC) would not be exceeded during
disposal of sediments from HPA. With the exception of the amphipod bioassay test, none of
the solid-phase bioassays conducted on Homeporting alternative site (including HPA) sediments
exhibited significant mortalities. The mean amphipod survival in bioassay tests performed on
HPA sediments was 45%, siL,nificantly lower compared to survival in offshore reference
sediments.

EMCON (1987) also performed chemical and bioassay studies on dredge sediments in support
of a maintenance dredging permit application for Dry Dock #4 at HPA. In this investigation,
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sediment and elutriate chemical analyses for VOCs, SOCs, pesticides and PCBs, metals and
tributyltin indicated levels of contaminants tested for were below regulatory target levels. The
fish and mysid elutriate and solid-phase bioassays performed did not indicate that the LPC of
the Suspended Particulate Phase and the Solid-Phase would be exceeded during ocean disposal
of dredge materials from Dry Dock #4, HPA.

4.0 PROJECT ORGANIZATION AND RESPONSIBILITIES

The following is a description of project team organiTation and responsibilities of key personnel
involved with the environmental sampling and analysis for HPA. A project organiTation flow

chart is presented in Appendix A.

4.1 ORGANIZATION

Program Manager: Ronald M. Block, Ph.D.

Project Manager: Leslie Rueth

Field Operations Manager: Julianne Fegley

Quality Assurance Officer: William E. Motzer, Ph.D.

Health and Safety Coordinator: William E. Motzer, Ph.D.

Laboratory Coordinator: Leslie Rueth

4.2 RESPONSIBILITIES

4.2.1 Program Manager

The responsibilities of the program manager include:

o Providing guidance and direction to the project manager, as appropriate

o Providing sufficient resources to the project team so it can fully expedite the
requirements of the ESAP

o Reviewing and signing final ESAP report

4.2.2 Project Manager

The project manager is responsible for overall project scheduling, technical, and financial
matters, including:

o Developing conclusious and recommendations based on data gathered

o Reviewing and approving the QAPjP and the ESAP

o Discussing deviations in procedures as outlined in the ESAP with the quality
assurance officer
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o Providing technical oversight

o Coordinating project personnel, subcontractors, equipment, and services

o Reviewing subcontractor budgets and reports

o Monitoring the project schedule and budget

42.3 Field Operations Manager

The field operations manager is responsible for all field activity, inducting:

o Providing direction and supervision of field sampling team members

o Coordinating field personnel and equipment

o Identifying corrective actions, as warranted

o Supervising and ensuring proper field documentation procedures

o Ensuring the calibration of field equipment

o Maintaining field records

42.4 Quality Assurance Officer

Responsibilities of the quality assurance (QA) officer include:

o Responding to QA/QC questions and concerns

o Ensuring corrective action involving QA/QC nonconformances

o Reviewing and approving modifications to the ESAP QA/QC procedures

o Supervision of QA/QC procedures for data management and report preparation

o Reviewing QA/QC calculations

4.2.5 Health and Safety Coordinator

Responsibilities of the health and safety coordinator include:

o Reviewing and approving a site-specific health and safety plan (HSP)

o Ensuring site personnel have received proper tralning

o Ensuring that site personnel adhere to the HSP

o Approving modifications to the health and safety plan
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4.2.6 Laboratory Coordinator

The laboratory coordinator's responsibilities include:

o Coordinating with laboratories on QA/QC matters

o Ensuring that sample storage and transfer procedures comply with QA/QC
requirements

o Reviewing laboratory QA/QC reports, and identifying existing or potential
problems

5.0 QUALITY ASSURANCE OBJECTIVES

The QA objectives are to design and implement procedures for obtaining and evaluating
precise, accurate, and complete field and laboratory data. Sampling procedures, field
measurements, and laboratory analyses shall provide analytical data that is comparable and
representative of actual field conditions. Definitions of the QA objectives for accuracy,
precision, completeness, representativeness, and comparability are as follows (quoted from
EPAs "Interim Guidelines and Specifications for Preparing Quality Assurance Proiect Plans,"
OAMS-005/80):

o Accuracy - the degree of agreement of a measurement with an accepted reference
or true value usually expressed as the difference between the two values or the
difference as a percentage of the reference or true value and sometimes expressed
as a ratio. Accuracy is a measure of the bias in a system.

o Precision - a measure of mutual agreement among individual measurements of the
same property, usually under prescribed similar conditions. Precision is best
expressed in terms of the standard deviation or relative percent difference.
Various measures of precision exist depending upon the "prescribed similar
conditions."

o Completeness - a measure of the amount of valid data obtained from a
measurement system compared to the amount that was cxpccted to be obtained
under correct normal conditions.

o Reorescntativeness - expresses the degree to which data accurately and precisely
represent a characteristic of a population, paramctcr variations at a sampling
point, a process condition, or an environmental condition.

o Comparability - cxprcsscs the confidence with which one data set can be
compared to another.

Thc actual calculation of the quantitative measure of accuracy, precision, and completeness are
presented in Section 18.
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6.0 SEDIMENT SAMPLING PROCEDURES

Sediment sampling procedures for grab and core sampling are discussed in the following
sections. A summary of the sampling and analysis plan including sampling locations, the
number and type of samples at each location, the sample matrices, and sample analyses is
presented in Table 1. Planned test sampling station locations are shown on Plate 1.

The sediment toxicity segment of the ESAP is designed to evaluate the concentrations and
potential toxicity of chemicals in surficial and shallow bay sediments surrounding HPA. The
sediment toxicity program consists of the collection of sediment grab samples and sediment
core samples from 17 test stations and 2 reference stations. A sediment grab sample will also
be collected from a control station in San Pablo Bay.

The proposed test station areas were selected based on the following criteria: 1) their proximity
to areas of known or potential contamination, 2) past historical shoreline and berth uses, 3)
near areas of potential contamination at HPA and 4) accessibility for sampling

6.1 Sediment Grab Sampling

Grab sediment samples will be collected using a Peterson grab sampler. The samples will be
screened for gamma and beta radioactivity upon collection using an Eberline E120 radiation
meter with GM pancake probe. Alpha radiation will be screened for with an Eberline ESP 1
portable radiation survey meter with a scintillation probe AC3-7. The samples will be
discarded if they are low in volume or contain visible foreign objects.

Samples will be placed in airtight wide-mouth polyethylene (metals and tributyltin) or glass
(SOCs, pesticides, and PCBs) jars upon collection and sealed until they are composited. Care
will be taken to minimize contamination and alteration of the physical and chemical properties

of the sample from freezing, oxidizing in air, or drying.

Grab sediment samples will be composited by removal of approximately one liter of sediment
from each sample to be included in a ten sample composite, and transferred to a separate 10
liter container. The sediment to be composited will be taken from the interior of each
collection jar.

Samples in the 10 liter container, f'dled to overflowing, will be slowly stirred with a stainless
steel rod to ensure adequate mixing. Samples for physical and chemical analyses will be
removed from the composite sample, and the completely f'dled 10 liter container will be sealed
and labeled appropriately for analysis. The 10 liter container will be stored immediately in an
ice chest at 2* to 4° C and maintained at that temperature until processed. Samples will be
used in the modified solid-phase and suspended particulate phase bioassays, to be initiated
within seven to ten days of sample collection.

Samples of the composite, that will be used for analysis of physical parameters (grain size), will
be placed in dean, wide-mouth polyethylene or glass containers and labeled appropriately.
Samples of the composite that will be used for chemical analyses will be placed in clean, wide-
mouth polyethylene or glass jars, sealed, labeled appropriately, and stored immediately in ice
chests at 20 to 40 C and maintained at that temperature until analyses.
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Sediment samples will be sent to a certified CLP laboratory(s) immediately following collection
where they will be sprit for analyses. Chemical analyses will include CLP inorganics, CLP
SOCs, and CLP pesticides and PCBs. Tributyltin will be analyzed by n-pentyl derivitization
with gas chromatography/flame photometric detection (GC/FPD).

The radioactivity measurements (alpha and beta particles and gamma rays) will be recorded for
the control sediment sample and will be considered the background level. Radioactivity
measurements recorded for test and reference sediments will be compared to this background
level. Should radiation levels of test sediments be above the background levels, a non-

composited sample will be removed, stored appropriately, and submitted for laboratory testing
of radioactivity.

Sediment samples will also be used in both solid-phase and liquid suspended particulate phase
bioassays for determination of toxicity.

6.2 Sediment Core Sampling

Sediment core samples will be collected using a two-inch gravity-type corer with cellulose
acetate butyrate (CAB) core liner tubes deployed from a boat. Continuous core samples will
be collected to a depth of 3 feet below the sediment-water interface. Upon retrieval, the CAB
core liner tubes will be extracted from the corer, capped with teflon-lined core caps, sealed with
tape, labeled and placed on ice in an ice chest maintained at 2' to 4° C. Prior to capping, core
samples will be screened for gamma and beta radiation upon collection with an Eberline El.20
portable radiation survey meter with a GM pancake probe and for alpha radiation with an
Eberline ESP 1 portable radiation survey meter with a scintillation probe. Should radiation
levels of the test core sediments be above the background level, a non-composited sample will

be removed, store appropriately, and submitted for laboratory testing of radioactivity.

Discrete core samples will be extracted from the cores at the laboratory to avoid potential
sample contamination in the field. Core samples will be analyzed for the analytes described in
Section 6.1, plus additional analysis for CLP VOCs.

7.0 MUSSEL DEPLOYMENT PROCEDURES

The mussel transplant program segment of the ESAP is designed to evaluate persistent and
bioaccumulative substances which may be present in the waters surrounding HPA above

background levels. The potential presence of contaminants from HPA in the San Francisco
Bay surrounding HPA, and their potential for bioaccumulation into aquatic organisms will be
determined by measuring the chemical uptake of these substances into the mussel, Mytilus
californianu_. Mussels collected from an uncontaminated area will be transplanted in the

waters surrounding HPA and collection and subsequent chemical analysis of the mussel tissue
will provide an indication of which persistent and bioaccumulative substances are present.
Deployment station locations are shown on Plate 2.

The mussel transplant stations were selected based on the following criteria: 1) their proximity
to areas of known or potential contamination, 2) areas close to shore to address potential
groundwater seepage, direct surface water runoff, and/or discharge from storm sewer outfalls,
4) past historical shoreline uses and berth uses, 5) near areas of potential contamination at
HPA and 6) accessibility for transplant and retrieval of mussels.
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Collected mussels will be stored in unfrozen ice chests for no longer than 48 hours prior to
deployment in the field. Field precautions will be taken to avoid contamination from sources
such as boat exhaust. Polyethylene gloves will be worn during deployment of mussels. Mussels
in mesh bags will be placed in polyethylene bags from the time they are removed from the ice
chests until they are deployed.

Mesh bags containing mussels will be attached with nylon cable ties and deployed in shallow
water (less than 90 meters in depth) on a securely anchored buoy system. The buoy system will
consist of an earth anchor, a polypropylene line or a cable, and an inflatable subsurface float.

Two 30-day mussel deployment tests will be conducted; one in April or August/September to
assess potential bioaccumulative effects during dry weather conditions, and one in

January/February to assess wet weather condition potential bioaccumulative effects. The
protocol and methodologies employed in the two mussel deployment test periods will otherwise
be identical.

Tissue analyses will consist of analysis for metals by EPA Method 6010 and EPA Method 7000

series, SOCs by EPA Method 8270, pesticides and PCBs by EPA Method 8080 and tributyltin
by GC/FPD.

All mussel tissue samples will be screened for beta and gamma radiation using an Eberline
El20 radiation meter with a GM pancake probe and for alpha radiation with an Eberline ESP
1 radiation survey meter with a scintillation probe AC3-7 upon collection and upon retrieval of
the mussels. Radioactivity measurements will be compared to the background level measured

for the control mussels. Should the results of this radioactivity screen show counts greater than
background, additional samples will be collected and submitted to a radiation-certified
analytical laboratory for analysis of radioactivity.

8.0 STORM WATER TOXICITY SAMPLING PROCEDURES

The storm water runoff toxicity evaluation segment of the ESAP is designed to determine the
potential toxicity of storm water runoff from HPA. This program consists of the collection of
storm water samples from designated sampling points in the storm water sewer system at HPA
for use in chronic bioassays for determination of potential toxicity. Storm water sampling
points are shown on Plate 3.

Collection of storm water runoff samples will take place as soon as possible within the first

si_ificant storm event of the rainy season. A composite sample of storm water will be
manually collected in a 10 liter glass or polyethylene container over an 8-hour period (at the
rate of 10 liters every hour) at each runoff sampling point to provide an indication of the
average quality of the effluent over the sampling period. The composite samples will be chilled

to 4* C during collection and stored at this temperature until used for toxicity testing. The
samples will be used for toxicity testing within 36 hours of collection.

Storm water runoff sampling points were selected based on the following criteria: 1) proximity
to or contribution of discharge from areas of known or potential contamination, 2) known
discharge points, 3) representative of "worst-case" storm water runoff from past activities at
HPA and 4) accessibility for collection of adequate quantities of storm water for use in the
chronic bioassays.
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Chemical analyses of storm water runoff will include CLP inorganics, CLP VOCs, CLP SOCs,
CLP pesticides and PCBs, and tributyltin by GC/FPD.

Storm water samples will also be utilized in 3-species chronic bioassays for assessment of
toxicity.

9.0 SAMPLE SHIPPING PROCEDURES

Generally samples will be transported to analytical or bioassay laboratories either by ATT field
personnel or by laboratory couriers. Some samples may be shipped to laboratories by overnight
courier. The handling, transportation and transfer of all samples will follow chain-of-custody
protocol as outlined in Section 11.0.

10.0 DECONTAMINATION PROCEDURES

Equipment decontamination and sample disposal procedures are discussed in the following
sections.

10.1 Equipment Decontamination Procedures

Equipment that may come into contact with potentially contaminated water, sediment, or test
organisms will be thoroughly decontaminated prior to and after use. Decontamination
procedures consist of washing with an Alconox detergent solution, followed by a double rinse of
tap water and a final rinse of distilled water.

10.2 Disposal Procedures

All samples will be retained pending analytical results. Once analytical results have been
obtained and validated, samples will be disposed of in accordance with applicable federal, state,
and local regulations.

11.0 SAMPLE CUSTODY PROCEDURES

Sample custody procedures will be followed for the duration of sample collection and analysis
as outlined in the ESAP. Custody procedures are followed through sample collection, transfer,
analysis, and disposal.

ILl Field Custody Procedures

Sampling locations and sample types and quantifies are determined in the ESAP prior to
commencement of collection. The Field Operations Manager will designate and supervise field

personnel in the collection of samples. Samples will be handled by designated personnel only.
Chain-of-custody seals will be used for samples which are shipped.

11.2 Field Documentation

Each sample container will have its own identification label. The following information will be
included on each label:

o Project name
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o Site name

o Sample identification number

o Date and time of sample collection

o Type of sample matrix

o Name of sampler

o Sample preservation used, as applicable

o Type of analyses to be conducted

All samples transferred to laboratories for analysis are accompanied by a chain of custody form
(COC). The COC form records the custody of samples and assures that samples are properly
maintained at all times. A COC form is presented in Appendix B. The following information
will be included on all COC forms:

o Identification number

o Date of collection

o Sample matrix

o Analyses requested

o Name and signature of collector

o Signature of person releasing samples

o Signature of person receiving samples

o Date and time samples were released and subsequently received

o Name of the person to whom sample results should be sent

o Any remarks related to sample identification, place of collection, COC, field
observations, or compositing procedures

The field COC will terminate when the laboratory receives and verifies the samples. Copies of
all COC forms will be retained by the Field Operations Manager for field records.

Samples will be stored and transferred in accordance with procedures specified in the ESAP for
each sample type.

Field sampling logbooks with bound pages will be maintained by the Field Operations Manager
or his designee. Logbooks will provide daily records of significant events, observations, and
measurements during field operations. Each entry will be signed and dated by the person
making the entry. Field logbooks will provide a permanent record of field activities and will
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contain sufficient data to enable participants to reconstruct events that occurred during field
activities. All logbook entries will be timely, factual, detailed, and objective.

11.3 Corrections to Documentation

Original documents including COC forms and field logbooks will not be altered, destroyed, or
discarded. If original documents are illegible or contain inaccuracies that require replacement
documents, the originals will be retained and filed with the corrected document.

If any error is made in recording, a simple line will be drawn through the error. The correct
information will then be entered and the change will be initialed and dated. The erroneous
information will not be obliterated or obscured in any way. Errors discovered subsequent to
document completion will be corrected, initialed, and dated by the person discovering the error.

11.4 Laboratory Custody Procedures

A designated laboratory custodian will accept custody of the samples and will sign and keep
copies of the COC form. Identity of the shipped samples will be verified agaln_t the COC
form. Samples will be examined to confirm that all required information is present on the
sample labels. If any breakage or discrepancy arises between the COC form, sample labels,
and requested analyses, the laboratory custodian will notify the laboratory coordinator.

After inspection, each sample will be assigned a laboratory identification number. The
samples will be transferred to designated analysts or stored appropriately in a secured area
prior to analysis. The analysts will be responsible for the samples until they are returned to the
sample custodian. Specific laboratory COC procedures are described in the Standard
Operating Procedure (SOP) on file at the laboratory (or in the laboratory QAPP).

11.5 Sample Handling and Storage

Samples will be handled and stored in accordance with established protocol for each sample
type. Sample handling procedures are summarized in Table 2.

Sediment: Samples will be placed in airtight wide-mouth polyethylene or glass jars upon
collection and sealed until they are eomposited. Care will be taken to minimize contamination
and alteration of the physical and chemical properties of the sample from freezing, oxidizing in
air, or drying.

Grab sediment samples will be eomposited by removal of approximately one liter of sediment
from each sample to be included in a ten sample composite, and transferred to a separate 10
liter container. Sediments will be stored in an ice chest at 2° to 4° C and maintained at that
temperature until processed. Modified solid-phase and liquid suspended particulate phase
bioassays will be initiated within seven to ten days of sample collection.

Samples of the composite that will be used for analysis of physical parameters (grain size) will
be placed in dean, wide-mouth polyethylene or glass containers and appropriately labeled.
Samples of the composite that will be used for chemical analyses will be placed in clean, wide
mouth glass jars, sealed, labeled appropriately, and stored immediately in ice chests at 20 to 4°
C and maintained at that temperature until analyzed. Sediment grab samples will be analyzed
for inorganic.s, SOCs, pesticides and PCBs, and tributyltin.
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Upon retrieval, the CAB core liner tubes will be extracted from the corer, capped with teflon
lined core caps, sealed with tape, labeled and placed on ice in an ice chest maintained at 2' to
4" C. Discrete core samples will be extracted from the cores at the laboratory to avoid
potential sample contamination in the field. Core samples will be analyzed for inorganics,
VOCs, SOCs, pesticides and PCBs, and tributyltin.

Mussel Tissue: Once brought to shore, the samples to be used for metals analysis will be
placed in pre-cleaned polyethylene bags (4 mm thick). The bag will then be placed inside two
additional polyethylene bags. Samples to be analyzed for organics will be placed in pre-cleaned
aluminum foil bags which will then be double-bagged with polyethylene bags. Samples to be
screened for radioactivity will have the shells opened to allow screening of tissues with an
Eberline E120 radiation meter with GM pancake probe for gamma and beta radiation and for
alpha radiation with an Eberline ESP-1 portable radiation meter with a scintillation probe.
Radioactivity measurements will be recorded and samples will be placed in pre-cleaned
polyethylene bags for potential laboratory testing of radioactivity. Samples will be placed in ice
chests containing dry ice, quickly frozen, and stored at or below -20' C until analysis.

Mussel tissue will be analyzed for SOCs, pesticides and PCBs, metals, and tributyltin. If the
radioactivity screen results in counts greater than background, samples will be tested in the
laboratory for conftrmation of radioactivity.

Storm Water: Composite storm water runoff samples will be chilled to 4" C during collection
and stored at this temperature until used. The samples will be used for the chronic bioassays
for determination of potential toxicity within 36 hours of collection. Storm water will be
analyzed for inorganics, VOCs, SOCs, pesticides and PCBs and tributyltin.

12.0 CALIBRATION PROCEDURES

The following sections discuss calibration procedures for field equipment used for on-site
monitoring and laboratory equipment used for sample analysis.

12.1 Field Equipment

The Eberline E120 radiation meter with GM pancake probe and the Eberline ESP 1 portable
radiation survey meter with a scintillation probe will be calibrated at least annually by an
individual certified by the state of California to perform such calibrations. Calibration
procedures and a calibration certification are presented in Appendix C. The HNU Systems Inc.
Photo-ionizer (model PI 101) utilized in organic vapor monitoring will be calibrated with
hexane daily prior to use in the field. Calibration procedures are presented in Appendix D. If
equipment malfunctions occur, the device will be removed from service and repaired and
recalibrated or replaced, as necessary. A record will be kept of all equipment calibration and
repairs.

122 Laboratory Equipment

Laboratory equipment calibration will be in accordance with EPA-approved analytical methods.
This includes initial and daily calibrations according to the specified method. Specific
calibration procedures and schedules will be submitted upon laboratory confirmation.
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13.0 ANALYTICAL PROCEDURES

Analyses will be performed on environmental samples of test organism tissue, sediment, and
storm water. The F.SAP has been designed to utilize laboratories with appropriate California
state certification and CLP qualifications as appropriate.

The general groups of chemicals to be analyzed for during the F_.SAPinclude inorganic.s/metals,
SOCs, pesticides and PCBs, and tributyltin. Storm water and sediment core samples will
undergo additional analyses for VOCs. (Parameters for which EPA-approved methods have
not been established will be analyzed using a method that meets the objectives of the project.)

Bioassays will also be conducted during the ESAP and include 10-day chronic bioassay (solid
phase), liquid suspended particulate phase bioassay, and three-species chronic bioassay.
Physical analyses will include sediment grain size. The radioactive particle activity of specified
samples will also be measured.

Table 1 identifies the analyses proposed for each type of sample. A summary of sample matrix,
analytical methods, analytical constituents, and approximate quantitation limit/reporting limits
for samples to be collected as part of the E.SAP is presented in Tables 3, 4 and 5.

Both field and laboratory QA/QC procedures will be monitored against written QA/QC
protocol.

14.0 DATA REDUCTION, VALIDATION, AND REPORTING

Data handling and reporting procedures will be followed to ensure data management activities
provide an accurate controlled flow of data. Field and laboratory generated data will be subject
to data management protocol.

14.1 Data Reduction and Recording

Data generated at the laboratory will be presented in specified laboratory format. Specific
laboratory data presentation forms will submitted upon laboratory selection.

Data gathered in the field will be maintained in task specific, bound logbooks or on customized
data collection sheets. All measurements and calculations will be dearly presented in a logical
fashion. The Field Operations Manager will review all field documentation to ensure legibility
and completeness.

14.2 Data Validation

Screening and accepting, rejecting, or qualifying data will be part of the validation process.

Laboratory data will be validated, as appropriate, based on initial calibration, continuing
calibration, holding times, sample blank results, and other QA/QC sample results. Statistical
methods will be employed to screen quantitative data and evaluate outliers and determine

whether to accept, correct, or reject values. The correction or rejection of any values will be
documented.
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Field data will be validated in two ways. First, all data will be validated at the time of
collection by following standard operating and OA procedures. Where field measurements of
radioactivity are higher than background, the samples will be analyzed at the laboratory for

radioactivity. Second, data will be validated by the Field Operations Manager and the Quality
Assurance Officer, who will review the data to ensure the correct calculations and units have

been employed. The Field Operations Manager and Quality Assurance Officer will ensure that
defensible data were obtained by adherence to the standard sample collection procedures, OA
procedures, and COC procedures. Validation of analytical data will primarily be in
conformance with EPA's "Functional Guidelines for Data Evaluation" (EPA, 1987, 1985).

14.3 Data Reporting

Reduced and validated data will be reported in comprehensive and self-explanatory tables in
the final ESAP report. Data and conclusions drawn from the data will also be discussed in the
text of the ESAP report.

15.0 QUALITY CONTROL CHECKS

Two types of QC checks will be employed, field checks and laboratory checks. These checks
are represented by the control samples collected and introduced into the sample analysis
stream. The number of control samples is determined by the size of the sample lots. All QC
samples will be shipped according to specified COC procedures.

15.1 Field QC Checks

Field QC checks are accomplished by submission of control samples to the laboratory. The QC
samples are introduced blind to the laboratory from the field. Field QC samples will include
trip blanks, rinsate blanks, field blanks, and field duplicates.

A trip blank consists of a sealed container of analyte water that travels from the field to the
laboratory with the liquid samples to be analyzed for VOCs. The trip blank identifies

contamination that may have been contributed to the field samples during transport by
receiving the sample treatment as sample containers. It is estimated that one trip blank will be

submitted to the laboratory at a minimum frequency of one per shipping container per
laboratory during storm water sampling.

A field duplica_ consists of a duplicate sample from one sampling location. Duplicates will be
collected for liquid samples only. One duplicate sample will be collected and submitted per 20
samples (or one per day, whichever is greater) per laboratory. It is estimated that one
duplicate will be collected during storm water sampling.

An equit_ment rinsate blank consists of f'mal rinse water from the decontamination of field

sampling equipment. The analysis of equipment rinsate evaluates whether the decontamination
procedures are adequate to avoid carry-over of contamination from one sampling location to
another. Equipment rinsate samples will be collected for each piece of sampling equipment
utilized. A minimum of two equipment rinsate blanks per week will be collected to evaluate
the adequacy of the decontamination procedures. It is estimated that 4 rinsate blanks will be
collected during the sediment sampling and one will be collected during the storm water
sampling. Rinsate samples will be analyzed for the same constituents as the corresponding field
samples.



ATT
Page 15 of 18

Revision No. 0

Date: 03/04/91

A fi__ blank consists of the source water used for decontamination purposes. This sample is
analyzed on a frequency of one per sampling event. It is estimated that two field blanks will be
analyzed during the implementation of the ESAP; one will be collected during the sediment
sampling and another during the storm water sampling. The samples will be analyzed for the
same constitituents as the corresponding field samples.

15.2 Laboratory QC Checks

Laboratory procedures and requirements for QC will be monitored by the individual
laboratories. Laboratories will ensure the generation of analytical data with known quality.
The number of QC samples specified in the approved analytical methods will be utilized by the
laboratories. Laboratory QC samples analyzed indude method blanks, matrix spikes, matrix
spike duplicates, surrogates, sample duplicates, initial and continuing calibration checks, and
laboratory control samples. The Quality Control Officer and the Project Manager will examine
and discuss the QC information provided by the laboratory as a QC review for data. The
results of blank, spike, and duplicate sample analysis will be presented in a QA report as part
of the ESAP report.

16.0 QUALITY ASSURANCE AUDITS

During the course of the environmental sampling and analysis program, audits of the field and
analytical programs will be performed. Audit procedures assess and document the performance
of all aspects of the ESAP. A field audit and a sampling and analyses audit will be performed
for each task of the ESAP. These task units include the sediment grab and core sampling
program, the mussel deployment program, and the stormwater sampling program. The results
of each audit will be presented in a QA report as part of the ESAP final report.

Audits will be performed by the Quality Assurance Officer. The field audit focuses on whether
sampling and coring procedures outlined previously in this report have been followed. The
sampling and analyses audit will focus on OA/QC procedures, sampling and analysis

procedures, and documentation and COC procedures. If the OA Officer identifies
discrepancies or problems, a corrective action request will be submitted to the Project Manager.
The Project Manager will receive all corrective action requests. Completeness of corrective
action is verified by the OA Officer and the Project Manager.

17.0 PREVENTIVE MAINTENANCE

Routine maintenance inspections will be scheduled to keep all field and laboratory equipment
in proper working condition and to minimize equipment breakdown.

17.1 Field Equipment

All field sampling equipment will be thoroughly inspected prior to use. The radiation meters
will be inspected and tested by the distributor prior to shipment out of the warehouse. Field
personnel will maintain records of field equipment failure, service, and calibration. Excess
sampling equipment will be kept on hand in the event of equipment breakage.
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17.2 Laboratory Equipment

A QC system will be maintained by the laboratories indicating the date and time of scheduled
inspections, the name and position of the inspector, date of scheduled maintenance, and
corrective action, if warranted. Inspection and maintenance records will be maintained at the
laboratories. More information concerning laboratory equipment maintenance is described in
laboratory SOPs (or in the laboratory QAPP).

18.0 DATA ASSESSMENT PROCEDURES

QA/OC procedures will be applied to assess the validity of the analytical data derived from the
sampling and analysis tasks presented in the ESAP. A statistical evaluation of laboratory
analytical data will apply accuracy, precision and completeness criteria for the parameters
analyzed. Statistical analysis of field QC samples will be used to evaluate the field sampling
and handling procedures. The data will be evaluated according to the following criteria:

AccuracY - defined as the degree of agreement of a measurement with an accepted reference or
true value. Accuracy is assessed bysplitting a sample into two portions. Known quantities of

specific chemicals of interest are added to one portion, and both portions are analyzed for the
specific chemical parameters. This procedure is called "spiking" and is used to evaluate data
accuracy. The percent recovery for each spiking compound is calculated as follows:

% Recovery = (T - X) x 100
A

Where: T= observed spiked sample concentration
X = original sample concentration
A = actual concentration of the spike added to the sample

One hundred percent recovery is equivalent to one hundred percent accuracy, where the
difference in the concentrations of interest is equal to the quantity of spike added to one of the
portions.

The percent recovery data for each spiking compound is compared to QC goals. The
compound data that falls outside QC goals will be evaluated, the laboratory notified and
corrective action taken as appropriate.

The quality assurance goals for accuracy are as follows:

Spike Sample Analysis Acceptable Percent Recovery (percent)

Water Soil

Metals 70-130 70-130
SOCs 10-130 20-150

Pesticides/PCBs 30-140 20-140
VOCs 60-150 50-180

Precision - defined as the measure of mutual agreement among individual measurements of the

same property, usually prescribed under similar conditions. Precision is assessed by conducting
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analyses on field and laboratory duplicate samples. Field QA/QC duplicate samples are
collected from the same sampling location by the same sampling method, and both samples are
submitted to the laboratory for analysis. Laboratory QA/QC duplicate samples represent a
field sample that is mixed into a homogenous mixture in the laboratory. The samples are then
split and analyzed in duplicate.

A measurement of the agreement in the reported values of the two samples is obtained by
calculating the relative percent difference (RPD) in the concentration level of each constituent.
RPD is calculated as follows:

P.PD-- x100
X

Where: X I-- concentration of sample number one of the duplicate
X 2 = concentration of sample number two of the duplicate

X = mean of samples one and two

The relative percent difference is compared to QC goals. Data which fails outside QC goals
limits will be evaluated and the analytical laboratory notified for appropriate corrective action.

The quality assurance goals for precision are as follows:

Duplicate Analysis Acceptable RPD (percent)

Water Soil

Metals 30 40
SOCs 40 50

Pesticides/PCBs 30 50
VOCs 20 30

Completeness - defined as the amount of valid data obtained from a measurement system
compared to the amount of data that was expected and needed to be obtained to attain project
data goals. An assessment of the completeness of the data will be made, which involves
computing the fraction of the reported values that remain valid after sampling procedures have
been reviewed and the analytical results assessed for precision and accuracy. The quality
assurance goal for completeness is 90 percent.

19.0 CORRECTIVE ACTION

A request for corrective action will be made in the event that field or laboratory measurement
error has occurred, or after notice of an audit deficiency.

19.1 Field Activities

Two types of corrective action can be requested in the field: immediate and long-term.
Immediate corrective action involves items such as the correction of operating procedures,

repair of equipment, or amending errors in documentation procedures. Long-term corrective
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action involves the elimination of source problems by correcting systematic errors in sampling
or analysis procedures.

The Project Manager will retain copies of all requests for corrective action. The Quality
Assurance Officer will investigate the completeness of corrective action.

19.2 Laboratory Activities

If a laboratory analyst observes that instruments are not within calibration limits, the
instruments will be recalibrated. Samples analyzed between the last acceptable calibration date
and the date the discrepancy was noticed will be reanalyzed once an acceptable calibration has
been obtained. Problems occurring in laboratory QC samples will be reported to the
laboratory supervisor, who will immediately notify the project Quality Control Officer.
Corrective action will immediately be taken to remediate laboratory discrepancies.

20.0 QUALITY ASSURANCE REPORTS

A quality assurance report will be prepared by the Quality Assurance Officer and presented as
part of the ESAP report. The QA report will include the results of field QA/QC audits,
requests and completion records for corrective action, laboratory QA/QC procedures, and
QA/QC statistical evaluations. The report will include a general overall assessment of the
performance of the field and laboratory programs implemented in the ESAP.
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Evaluation

Programand Number Radio- Radio- Semi-
Sample Location of Media Activity Toxicity Physical Activity Inorganics/ Pesticides/ Volatile Volatile
Numbers Samples a Type b Screen Testing Testing c Testing Metals PCBs Organics Tributyltin Organics

Sediment
Toxicity

S-I to S-17 17 S X X d X X e X X X X f --

Reference 2 S X X X X e X X X X f --

Control I S X X X ............

SedimentCores 19 S X .... Xe X X X Xf X

Bioaccumulative

Effect

M-I to M-17 17 T X .... X e X X X X f --

Background 1 T X ...... X X X X f - -
Reference 3 T X ...... X X X X f --

Storm Water

Toxicity
STI to ST4 4 SW -- X g .... X h X h Xh Xh Xh

B-I toB-4 4 BW -- Xg .... Xh Xh Xh Xh Xh

Reference 1 BW -- Xg ..............

a Thesenumbersdescribecompositedsamplesanddonotincludesub-samplesremovedforscreeningofradioactivity,
toxicitytesting,physicaltesting,chemicalanalyses,orQualityControl(QC)samples

b MediaType:S = sediment,T =tissue,SW = stormwater,BW= baywater
c Physicaltestingincludesdeterminationofgrainsize
d Toxicitytestingofsedimentsamplesinvolvesthe useof fivereplicatesinlO-daysolidphasebioassaysandliquidsuspendedparticulatephasebioassays
e Laboratorytestingofradioactivitywillbe conductedonsamplesexhibitingradioactivityabovebackgroundlevelsasdeterminedbyradioactivityscreening
f Analyticalmethod:n - PentylDedvitizationwithGasChromatography/FlamePhotometricDetection
g Toxicitytestingof stormandbaywatersamplesinvolvesa fivedilutionseries
h Analysisof stormwatersampleswill be conductedas describedin the ProposedReconnaissanceStudyof StormWaterQuality(HLA,1988g)

9227/#1/N-TBL1
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Table 2. Sample Handling Program

Maximum

Sample Matrix Sample Sample Preservation Holding
and Analytes Volumes a Containers Methods Times b

Sediment Samples

VOCs _ 10 grams CAB tubes Chill to 4° C 14 days/40 days

SOCs 10 grams Glass jars or CAB tubes Chill to 4° C 14 days/40 days

Inorganics 10 grams Polyethylene jars or Chili to 4° C 6 months (except
CAB tubes Hg:28 days)

Pesticides & PCBs 10 grams Glass jars or CAB tubes Chili to 4' C 14 days/40 days

Tributyltin 10 grams Polyethylene jars or Chill to 4* C 28 days
CAB tubes

Radiation 10 grams Glass jars or CAB tubes Chili to 4° C 6 months

Mussel Tissue Samples

SOCs 10 grams Heat Cleaned Freeze to 14 days/40 days
ZIPLOCK R bags with <- 20' C
aluminum foil

Metals 10 grams MICRO q detergent Freeze to 6 months (except Hg:
cleaned double <- 20' C 28 days)
ZIPLOCK R bags

Pesticides & PCBs 10 grams Hexane rinsed Freeze to 14 days/40days
ZIPLOCI_ bags with <- 20' C
double aluminum foil

Tributyltln 10 grams MICRO q detergent Freeze to 28 days
cleaned double <- 20"C

ZIPLOCK R bags

Radiation 10 grams Widemouth plastic jars Chill to 4* C 10 days

Storm Water Samples

VOCs 40 mls Glass jars Chill to 4* C 14 days
HC1 to pH 2

SOCs 1 liter Glass jars Chill to 4* C 7 days/40 days

Inorganics 200 mls Polyethylene or Chill to 4OC 6 months (except
Glassjars HNOa to Hg:28days)

pH <2

Pesticides & PCBs 1 liter Glass jars Chili to 4° C 7 days/40 days

9227/#1/SAMPHAND.TB2
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Table 2. Sample Handling Program (continued)

Maximum

Sample Matrix Sample Sample Preservation Holding
and Analytes Volumes a Containers Methods Times b

Tributyltin 1 liter Polyethyleneor Chillto4° C 28 days
GlassJars

a. These are the volumes required for analysis. To insure that the laboratory hassufficient amounts of sample, at
least two times as much volume should be sent to the laboratory. Extra volume must also be provided for

laboratory QC samples (matrix spike/matrix spike duplicate).
b. x days/y days = x is the extraction holding time,

y is the holding time for analysis of the extracts
c. VOC analysis to be performed on sediment core samples only.
d. NA = Not applicable

9227/#l/SAMPHAND.TB2
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Table 3. Analytical Methods for Sccl_cnt Analyses Page 1

Approximate
Sample Sample Analytical Analytical Quantitation
Numbers Matrix Method Constituents Limits (_ g/Kg)

S-1 - S-17 Sediment CLP Inorganics Aluminum 10.0

Antimony 3.0
Arsenic 0.5

Barium 10.0

Beryllium 0.25

Cadmium 0.25

Calcium 250.0

Chromium (total) 0.5

Cobalt 0.5

Copper 0.5

Iron 5.0

Lead(total) 0.15

Magnesium 250.0

Manganese 0.75

Mercury 0.01

Molybdenum 0.50

Nickel 2.0

Potassium 250.0

Selenium 0.25

Silver 0.5

Sodium 250.0

Thallium 0.5

Tin 0.25

Vanadium 2.5

Zinc 1.0

CLP Pesticides/PCBs alpha-BHC 8.0
beta-BHC 8.0

gamma-BHC (Lindanc) 8.0
delta-BHC 8.0

Hcptachlor 8.0
Aldrin 8.0

Heptachlorepoxide 8.0

9227/_1fr'BLCLP-3
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Table 3. Analytical Methods for Sediment Analyses Page 2

Approximate
Sample Sample Analytical Analytical Quantitation
Numbers Matrix Method Constituents Limits _ g/Kg)

Endosulfan I 8.0

p,p'-DDE 16.0

Dieldrin 16.0

Endrin 16.0

p,p'-DDD 16.0

Endosulfan II 16.0

p,p'-DDT 16.0

Endrin aldehyde 16.0

Endosulfan sulfate 16.0

p,p'-Methoxychlor 80.0

Endrin ketone 16.0

Technicalchlordane 80.0

Toxaphene 160.0

Arodor 1016 80.0

Aroclor 1221 80.0

Aroclor 1232 80.0

Aroelor 1242 80.0

Aroclor 1248 80.0

Aroclor 1254 160.0

Aroclor 1260 160.0

CLPSOCs Phenol 330

bE'_Sh(2-Chlor oethyl) 330
er

2-Chlorophenol 330

1,3-Dichlorobenzene 330

1,4-Dichlorobenzene 330

Benzyl Alcohol 330

1,2-Dichlorobenzene 330

2-Methylphenol 330

bE'_h(2-Chloroisopropyl) 330
er

4-Methylphenol 330

9227/_l/TBLCLP-3
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Approximate
Sample Sample Analytical Analytical Quantitatlon
Numbers Matrix Method Constituents Limits _g/Kg)

N-Nitroso-di-n- 330
Propylamine

Hexachloroethane 330

Nitrobenzene 330

Isophorone 330

2-Nitrophenol 330

2,4-Dimethylphenol 330

Benzoic Acid 1600

bis(2- 330
Chloroethoxy) Methane

2,4-Dichlorophenol 330

1,2,4-Trichlorobenzene 330

Naphthalene 330

4-Chloroaniline 330

Hexachlorobutadiene 330

4-Chloro-3- 330
Methylphenol

2-Methylnaphthalene 330

Hexachlorocyclopentadi 330
ene

2,4,6-Trichlorophenol 330

2,4,5-Trichlorophenol 1600

2-Chloronaphthalene 330

2-Nitroaniline 1600

Dimethylphthalate 330

Acenaphthylene 330

3-Nitroaniline 1600

Acenaphthene 330

2,4-Dinitrophenol 1600

4-Nitrophenol 1600

Dibenzofuran 330

2,4-Dinitrotoluene 330

2,6-Dinitrotoluene 330

Diethylphthalate 330

9227/#1/T'BLCLP-3
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Approximate

Sample Sample Analytical Analytical Quantitatlon

Numbers Matrix Method Constituents Limits(_g/Kg)

4-Chlorophenyl-Phenyl 330
Ether

Fluorene 330

4-Nitrozniline 1600

4,6-Dinitro-2- 330
Methylphenol

N- 330
Nitrosodiphenylamine

Azobenzene 330

4-Bromophenyl-Phenyl 330
Ether

Hexadalorobenzene 330

Pentachlorophenol 1600

Phenanthrenc 330

Anthracene 330

Di-n-Butylphthalate 330

Fluoranthene 330

Benzidine 1600

Pyrene 330

Butylbenzylphthalate 330

3,3'-Dichlorobenzidine 660

Benzo(a)Anthracene 330

bis(2- 330
Etliylhexl) phthalate

Chrysene 330

Di-n-Octylphthalate 330

Benzo(b)Fluoranthene 330

Benzo(k) Fluoranthene 330

Benzo(a)Pyrene 330

Indeno(1,2,3-cd)Pyrene 330

Dibenz(a,h)Anthracene 330

Benzo(g,h,i)Perylene 330

9227/_,l/r3LC LP-3



Table 3. Analytical Methods for Sedlment Analyses Pa_T T

Approximate
Sample Sample Analytical Analytical Quantitation
Numbers Matrix Method Constituents Limits _ g/Kg)

GC/FPIY with Tributyltin 10

n-pentyl-derivization

Radiation

EPA Method 9310 Alpha 2b

EPA Method 9310 Beta 4°

Spectroscopy Gamma 0.5b

Sedimene CLP VOCs Chloromethane 10

VinylChloride 10

Bromomethane 10

Chloroethane 10

Trichlorofluoromethane 5

1,1-Dichloroethene 5

Trichlorotrifluoroethane 5

Acetone 20

Carbondisulfade 5

MethyleneChloride 5

trans-l,2- 5
Dichloroethene

1,1-Dichloroethane 5

2-Butanone 20

cis-1,2-Dichloroethene 5

Chloroform 5

1,1,1-Trichloroethane 5

CarbonTetrachloride 5

Benzene 5

1,2-Dichloroethane 5

Trichloroethene 5

1,2-Dichloropropane 5

Bromodichloromethane 5

2-Chloroethylvinyl 5
Ether

VinylAcetate 10

trans-l,3- 5
Dichloropropene

4-Methyl-2-Pentanone 10

9227/_l/TB LCLP,-3



Table 3, Analytical Methods for Sediment Analyses  JTT
Approximate

Sample Sample Analytical Analytical Quantitation
Numbers Matrix Method Constituents Limits (_ g/Kg)

Toluene 5

cis-l,3-Dichloropropene 5

1,1,2-Trich/or oethane 5

Tetrach/oroethene 5

2-Hexanone 10

Dibromochloromethane 5

Chlorobenzene 5

Ethylbenzene 5

TotalXylenes 5

Styrene 5

Bromoform 5

1,1,2,2- 5
Tetrachloroethane

1,3-Dichlorobenzene 5

1,4-Dichlorobenzene 5

1,2-Dichlorobenzene 5

a. Gas chromatography/flame photometric detection
b. Radiation units are picocuries/gram (pCi/gm)
c. Analysis for VOCs will be performed on sediment core samples only.

9227/#1/TBLCLP-3
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Table 4. Analytical Methods for Mussel Tissue Analyses Page 1

Reporting
Sample Sample Analytical Analytical Limit
Numbers Matrix Method Constituents _ g/Kg)

M-1 - M-17 Mussel Metals - 6010/IC1 _ Aluminum 200
Tissue

Antimony 60

7060/AA b Arsenic NA

Barium 100

Beryllium 10

Cadmium 10

Calcium I000

Chromium (total) 10

Cobalt 50

Copper 25

Iron 100

7421/AA b Lead (total) 40

Magnesium 1000

Manganese 15

Molybdenum 10

Nickel 40

Potassium 1000

7740/AA b Selenium NA

Silver 10

Sodium i000

7841/AA b Thallium 80

Tin 40

Vanadium 50

Zinc 20

7471/Co1_ Mercury 10
Vapor AAu

Pest/PCBs - 8080/GC/MS c alpha-BHC NA

beta-BHC NA

gamma-BHC (Lindane) NA

delta-BHC NA

9227/#l/F__,SAPQAPjP/TBL-4
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Reporting

Sample Sample Analytical Analytical Limit
Numbers Matrix Method Constituents (pg/Kg)

Heptachlor NA

Aldrin NA

Heptachlor epoxide NA

Endosulfan I 10.0

p,p'-DDE NA

Dieldrin 2.0

Endrin 2.0

p,p'-DDD NA

EndosulfanII 2.0

p,p'-DDT NA

Endrinaldehyde NA

Endosulfan sulfate 25.0

p,p'-Methoxychlor NA

Endrinketone NA

Technicalchlordane 25.0

Toxaphene 30.0

Aroclor 1016 20.0

Aroclor 1221 20.0

Aroclor 1232 20.0

Aroclor 1242 20.0

Aroclor 1248 20.0

Aroclor 1254 20.0

Aroclor 1260 20.0

SOCs - 8270/GC/MS c Phenol 160.0

bis(2-Chloroethyl) Ether 160.0

2-Chlorophenol 160.0

1,3-Dichlorobenzene 160.0

1,4-Dichlorobenzene 160.0

Benzyl Alcohol 160.0

1,2-Dichlorobenzene 160.0

2-Methylphenol 160.0

9227/#1/ESAPQAPjP/qr'BL--4
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Reporting

Sample Sample Analytical Analytical Limit
Numbers Matrix Method Constituents Ozg/Kg)

bis.(2-Chloroisopropyl) 160.0
Ether

4-Methylphenol 160.0

N-Nitroso-di-n-Propylamine 160.0

Hexachloroethane 160.0

Nitrobenzene 160.0

Isophorone 160.0

2-Nitrophenol 160.0

2,4-Dimethylphenol 160.0

BenzoicAcid 800.0

bis(2- 160.0
Chloroethoxy) Methane

2,4-Dichlorophenol 160.0

1,2,4-Trichlorobenzene 160.0

Naphthalene 160.0

4-Chloroa_iline 160.0

Hexachlorobutadiene 160.0

4-Chloro-3-Methylphenol 160.0

2-Methylnaphthalene 160.0

Hexachlorocyclopentadiene 160.0

2,4,6-Trichlorophenol 160.0

2,4,5-Trichlorophenol 800.0

2-Chloronaphthalene 160.0

2-Nitroaniline 800.0

Dimethylphthalate 160.0

Acenaphthylene 160.0

3-Nitroani/ine 800.0

Acenaphthene 160.0

2,4-Dinitrophenol 800.0

4-Nitrophenol 800.0

Dibenzofuran 160.0

2,4-Dinitrotoluene 160.0

2,6-Dinitrotoluene 160.0

Diethylphthalate 160.0

9227/#1/ESAPQAPjPfrBL-4



ATT
Table 4. Analytical Methods for Mussel Tissue Analyses Page 4

Reporting

Sample Sample Analytical Analytical Limit
Numbers Matrix Method Constituents Ozg/Kg)

4-Chlorophenyl-Phenyl 160.0
Ether

Fluorene 160.0

4-Nitroaniline 800.0

4,6-Dinitro-2-Methylphenol 800.0

N-Nitrosodiphenylamine 160.0

Azobenzene 160.0

4-Bromophenyl-Phenyl 160.0
Ether

Hexachlorobenzene 160.0

Pentachlorophenol 800.0

Phenanthrene 160.0

Anthracene 160.0

Di-n-Butylphthalate 160.0

Fluoranthene 160.0

Benzidine 800.0

Pyrene 160.0

Butylbenzylphthalate 160.0

3,3'-Dichlorobenzidine 320.0

Benzo(a)Anthracene 160.0

bis(2-Ethylhexl)phthalate 160.0

Chrysene 160.0

Di-n-Octylphthalate 160.0

Benzo(b)Fluoranthene 160.0

Benzo(k)Fluoranthene 160.0

Benzo(a)Pyrene 160.0

Indeno(1,2,3-cd)Pyrene 160.0

Dibenz(a,h)Anthracene 160.0

Benzo(g,h,i)Perylene 160.0

9227/#1/ESAP QAPj PfI'BL--4



Table 4. Analytical Methods for Mussel Tissue Analyses T
Reporting

Sample Sample Analytical Analytical Limit
Numbers Matrix Method Constituents (pg/Kg)

GC/FPD d with n-pentyl- Tributyltin 100
denvitization

Radiation 4o
EPA Method 9310 Alpha

EPA Method 9310 Beta 2e

_pectroscopv Gamma 0.5_

a. ICP; Inductively Coupled Plasma Spectroscopy
b. AA; Atomic Absorption
c. GCfMS; Gas Chromatography/Mass Spectroscopy
d. GC/FPD; Gas Chromatography/Flame Photometric Detection
e. Radiation units are picocuries/gram (pCi/gm)
NA - Not available

9227/#1/qESAPQAPjPfFBI.,-4
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Approximate

Sample Sample Analytical Analytical Quantitation
Numbers Matrix Method Constituents Limits _g/L)

ST-1 - ST-4 Water CLP Inorganics Aluminum 200.0
B-1 - B-4

Antimony 3.0

Arsenic 10

Barium I00.0

Beryllium 5.0

Cadmium 5.0

Calcium i000

Chromium (total) 10.0

Cobalt 50.0

Copper 25

Iron 100

Lead(total) 3.0

Magnesium 1000

Manganese 15.0

Mercury 0.5

Molybdenum I0.0

Nickel 40.0

Potassium 1000

Selenium 5.0

Silver 10.0

Sodium 1000

Thallium 10.0

Tin 40.0

Vanadium 50.0

Zinc 20.0

CLP Pesticides/PCBs alpha-BHC 0.05

beta-BHC 0.05

gamma-BHC (Lindane) 0.05

delta-BHC 0.05

Heptachlor 0.05

Aldrin 0.05

9227/#1/ESAP-QAPjP/TBL-5
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Approximate
Sample Sample Analytical Analytical Quantitation
Numbers Matrix Method Constituents Limits (u g/L)

Heptachlor epoxlde 0.05

EndosulfanI 0.1

p,p'-DDE 0.1

Dieldrin 0.1

Endrin 0.1

p,p'-DDD 0.1

EndosulfanII 0.1

p,p'-DDT 0.1

Endrin aldehyde 0.1

Endosulfansulfate 0.1

p,p'-Methoxychlor 0.5

Endrinketone 0.1

Technicalchlordane 0.5

Toxaphene 1.0

Aroclor1016 0.5

Aroclor1221 0.5

Aroclor1232 0.5

Aroclor 1242 0.5

Aroclor1248 0.5

Aroclor1254 1.0

Aroclor1260 1.0

CLP SOCs Phenol 10

bis(2-Chloroethyl) Ether 10

2-Chlorophenol 10

1,3-Dichlorobenzene 10

1,4-Dichlorobenzene 10

Benzyl Alcohol 10

1,2-Dichlorobenzene 10

2-Methylphenol 10

2-Chloroisopropyl) 10
er

4-Methylphenol 10

9227/# 1/E.SAP-QAPjP/TBL-5
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Approximate
Sample Sample Analytical Analytical Quantitation
Numbers Matrix Method Constituents Limits _g/L)

N-Nitroso-di-n- 10
Propylamine

Hexachloroethane 10

Nitrobenzene 10

Isophorone 10

2-Nitrophenol 10

2,4-Dimethylphenol 10

Benzoic Acid 50

bis(2- i0
Chloroethoxy) Methane

2,4-Dichlorophenol 10

1,2,4-Trichlorobenzene 10

Naphthalene 10

4-Chloroaniline 10

Hexachlorobutadiene 10

4-Chloro-3- 10
Methylphenol

2-Methylnaphthalene 10

Hexachlorocyclopentadie 10
ne

2,4,6-Trichlorophenol 10

2,4,5-Trichlorophenol 50

2-Chloronaphthalene 10

2-Nitroaniline 50

Dimethylphthalate 10

Acenaphthylene 10

3-Nitroaniline 50

Acenaphthene 10

2,4-Dinitrophenol 50

4-Nitrophenol 50

Dibenzofuran 10

2,4-Dinitrotoluene 10

2,6-Dinitrotoluene 10

Diethylphthalate 10

9227/#1/ESAP-QAPjP/TBL-5
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Approximate

Sample Sample Analytical Analytical Quantitation
Numbers Matrix Method Constituents Limits _g/L)

4-Chlorophenyl-Phenyl 10
Ether

Fluorene 10

4-Nitroaniline 50

4,6-Dinitro-2- 10
Methylphenol

N-Nitrosodiphenylamine 10

Azobenzene 10

4-Bromophenyl-Phenyl 10
Ether

Hexachlorobenzene 10

Pentachlorophenol 50

Phenanthrene 10

Anthracene 10

Di-n-Butylphthalate 10

Fluoranthene 10

Benzidlne 50

Pyrene 10

Butylbenzylphthalate 10

3,3'-Dichlorobenzidine 20

Benzo(a)Anthracene 10

bis(2-Ethylhexl) phthalate 10

Chrysene 10

Di-n-Octylphthalate 10

Benzo(b)Fluoranthene 10

Benzo(k)Fluoranthene 10

Benzo(a)Pyrene 10

Indeno(1,2,3-cd)Pyrene 10

Dibenz(a,h)Anthracene 10

Benzo(g,h,i) Perylene 10

GC/FPD a with Tributyltin 10

n-pentyl-derivitization

9227/# 1/ESAP-QAPjPrrBL-$
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Approximate
Sample Sample Analytical Analytical Quantitation
Numbers Matrix Method Constituents Limits _ug/L)

ST1-ST4 Water CLP VOCs Chloromethane 10

Vinyl Chloride 10

Bromomethane 10

Chloroethane 10

Trichlorofluoromethane 5

1,1-Dichloroethene 5

Trichlorotrifluoroethane 5

Acetone 20

Carbondisulfide 5

MethyleneChloride 5

trans-l,2-Dichloroethene 5

1,1-Dichloroethane 5

2-Butanone 20

cis-l,2-Dichloroethene 5

Chloroform 5

1,1,1-Trichloroethane 5

CarbonTetrachloride 5

Benzene 5

1,2-Dichloroethane 5

Trichloroethene 5

1,2-Dichloropropane 5

Bromodichloromethane 5

2-ChloroethylvinylEther 5

Vinyl Acetate 10

trans-l,3- 5
Dichloropropene

4-Methyl-2-Pentanone 10

Toluene 5

cis-l,3-Dichloropropene 5

1,1,2-Trichloroethane 5

Tetrachloroethene 5

2-Hexanone 10

9227/#1/ESAP-OAPjP/TBL-5
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Approximate

Sample Sample Analytical Analytical Quantitation
Numbers Matrix Method Constituents Limits _g/L)

Dibromochloromethanc 5

Chlorobenzene 5

Ethylbenzene 5

TotalXylenes 5

Styrene 5

Bromoform 5

l,2_2- 5
trachloroethane

1,3-Dichlorobenzene 5

1,4-Dichlorobenzene 5

1,2-Diehlorobenzene 5

a. Gas chromatography/flame photometric detection

9227/ #1/ESAP-QAPjP/TBL-5
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Chain of Custody Record



2950 BueklrkAvenue, Ste. 120
Walnut Creek, CA 94596 CHAIN OF SAMPLE CUSTODY RECORD

Tel.(415)934-4884 (original document, ple_lse return)Fax. (415) 934-0418
Page of

SampledBy: DateSampled:

Signature: A]-I" Job #:
Lab Name:

ResultsTo BeSentTO: Contact:

Results Needed By" Phone #:
Fax Results ASAP F-3 Lab Job #:

Sample Sample Analysis/EPA Method No.Sample Collection Preservation Containers

Matrix5_(_ ///////

Time (e.g. _ c
.(3 (_ tJ

Sample I.D. (24 hr) Water, E _ ..J -
soil) 38 8 o_ -i- r_ Remarks

Notes:

Relinquishedby/ Date Time Receivedby: Date Time
CompanyAffiliation CompanyAffiliation



APPENDIX C

Radiation Survey Meter
Calibration Procedures and Certification
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NWT ,,oo.BRINGING YOU THE TECHNOLOGY OF THE NEW WORLD fax

DATE:..-_, ...zC/ 9!

/

i i

FAXNO:'://,5"--?39 o't/8

NO.OFPAGESINCLUDINGCOVERSHEET:

IFYOU HAVE ANY PROBLEMS WITH TRANSMISSIONOF THIS FACSIMILEPLEASECALL

(qlS') Y_/]- .'?'_('7 ,FOR VOICECONTACTOR (5//5-) q</.]-o/! @ FOR
FAX MACHINE.

MESSAGE: ._'/_ 2o o-P(_,-,,&'.._.u,,,.,__,,,..V_,,__,.,¢_ ¢,_:t_,_,_,4T.e

_,,,'_ :,'¢,-,.,._,.l_.

u _ UO %

NWTanaiyt c and consultation services,P.O. BOx 1167, Livermore, CA 94,551-1167
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ATTACHMENT 6

7. Me_od, frequency, and standards used in calibrating instruments listed in
Attachment 5.

All portable survey instrumentsand associated probes shall be cal]brated inaccordance with
the manufacturer's specifications,ANSI N323-1978 "Radiationprotection instrumentationtest
and calibration', or other applicable standards or regulations.

Count rate instruments shall be calibratedby utilizing an appropriate Pulser Generatoras a
"Standard Instrument" as defined in5.3 of ANSi N323-1978 to determine the precisionand
accuracy of the scaler. Probes for the count rate instrumentsshall be checked for efficiency
using NIST (formally NBS) traceable standards suchas the Isotope Products or Eberilne
Alpha, Beta, and Gamma calibration source sets ( see attachment 1). Certificates of calibration
will be completed for each instrumentand a sucker indicating the last and next calibration date
will be affixed to the ins_'umentcalibrated. See Appendix F of Attachment 9.

Dose rate instruments shallbe calibrated by Radiation Detection Company (RDC) in Sunnyvale
CA.

All Instruments shall becalibrated at least annually. Records shall be kept availablefor
inspection as required.



02126/91 10:34 _ 415 443 7967 NWT P.02
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PageI of 3 pages

J'

!.
RADIOACTIVE MATERIAL LICENSE

Punuanr m the C_lifornla Adm_li#cnlttve Code, Tide 17, Ch_oter S, Subchapter 4, G_up 2, Licenxing ot R#d[oactJve Mabel. and in reliance

on _t;itemen_ and nlDrllsmntatl'ons hem_onr madm by I_l# I/cen_e, •/icert.ee i,ahereby iaued au_orizing the ];¢Inm _o t_cJti_t, use, pomp,
ry'mnsler, or dl_ose of r_d[o_-lJ_ macet_l ll_d I_ow;, #nd m u_e ouch nldioaczive mwcmrimi for ¢he pu_oce_J _d #r _e pMce(s] design_tmd
below. This I/¢_nse Is ¢ub/eci m ell _ppl/c_le nule_o regular/am, and orden of _e Oepmn_rtent of Healti) _rvi¢_ now or herea_r_ in eftr4ct ,nd
ro any ¢ondltl'ona sDec/tTecl in _;s licem.

1. L/cen_ee !3. L/cen#e/Vo. _0._-6_ £S P.ereby a_ecl_eG

New World TechnoloEy in its entirety. AmendmentNo. I

2. Addn_= P. O. BOX 1167 4. ex,oi:donda'm
L:Lvermore, CA 9_.551-1167 January 12, 1997

f,. Incoec'rion,eCency
Anent/on: Donald K. Wadsworch Radiologic Health Branch - Sacramento

Health Physics Program Manager

6. Nuclide 7. _o%-m 8. Possession Limit

A. Any nuclide wi_h A. Sealed sources (Isotope A. 5 microcuries per
acomlc numbers 3-88 Produces Laboratories nuclide, i00 microcuries

or Eberline calibration to_al.

s_andards )

B. Any nuclide wich B. Alpha emi_=er s_andard B. 5 microcuries per

a_omic numbers 90, 92 sets nuclide, I00 microcuries
94 and 95 _otal.

C. Any nuclide with C. Environmental samples C. 1 microcurie total.

atomic numbers 3-88, and wipe samples
90, 92, 94 and 95

9. Authorized Use

A. and B. To be used for operational checks and cali_ra=ion of instruments.

C. To be used for calibra=ion, standardization and analy=ical measurements as a

participant in U.S. EPA's Quality Assurance Program pursuant _o =he Safe

Drinking Water AcU and for analysis of nhe wipe samples obtained from the
licensees customers.

I0. RadioacUlve material shall be used only a= i:he following location:

(a) 150 HcLeod, I_vermore, California

For the Statl Department of Health ServiceJ

_a,, July 27, 1990 by 3
Radloiogi¢ Hlllth Sec_:ian
744 P Strel_t. Sacramento, CA 95814

RH 2S50 (2/81]
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RADIOACTIVE MATERIAL LICENSE _'"""--"-'
1

Supplementary She.t Amenclmnt Number

II. This license is subject co an annual fee for sources of radioactive material

authorized uo be possessed a_ any one _ime as specified in Item 8 of this

license. The annual fee for this license is required by and computed in
accordance wit/% Sections 30230-30252 of r.he California Kadlacion Control

EaEulaclons and is also subject co an annual cost-of-llvlng adjustment pursuant
to Seculon 113 of the California Health and Safety Code.

12. Radioactive material shall be used by, or under the supervision of, the

following individuals :

(a) Donald K. Wadsworth, M.S.

(b) Kenne=h C. Lamson, M.S., C.H.P.

13. Except as specifically provided otherwise by _his license, the licensee shall

possess and use radioactive material described in Items 6, 7, and 8 of this
license in accordance with statements, representations, and procedures contained

in the documents listed below. The Department's regulations shall govern unless

the statements, representations, and procedures in the licensee's application
and correspondence are more restrictive than the regulations.

(a) The application with attachments dated May 2A, 1989, signed by Donald K.
Wadsworth.

(b) The letter with attachment5 dated October 9, 1989, signed by Donald K.
Wadsworth.

(c) The letter dated January 12, 1990, signed by Donald K. Wadsworth.

(d) The letter, with attachments, dated April 30, 1990, si_ned by
Donald K. Wadsworth.

14. The radiation safety officer in this program shall be Donald K. Wadsworth.

15. Sealed sources possessed under r_his license shall be tested for leakage and/or

contamination as required by Set=ion 30275(c) of =he California Radiation

Control Regulations.

16. The following individuals are authorized to collect wipe test samples of sealed

sources possessed under this license using leak _est kits acceptable co the
California Department of Health Services.

(a) The radiation safety officer.

(b) Qualified individuals designated by the radiation safety officer.

For _e S(ate Department of Health Servlces

_;,_, July 27, 1990 by 3
Radiologic Heal_ Branch

AM 2SSt(2/a:Z) 714 P Street, Sacramento,CA 95814
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Supplementary$heet .4kmanamn| rlumINr

17. The licensee is authorized =o perform =escs for leakage and/or con=aminacion of

sealed sources. The following tests may be performed for sources possessed
under this license and as a customer service:

(a) Collec_ion of wipe test samples from sealed sources and devices containing
sealed sources.

(b) Analysis of materials collected by the licensee as sta_ed in (a) above and

material returned by customers from leak test kits lis_ed in (b) above for

amount of radioactivity. Reporzs to customers of analysis shall be in
microcuries.

18. Records of leak tes_ resul=s shall be kep_ in units of microcuries and

main=ained for inspec=ion. Records may be disposed of following Department

inspection. Any leak test revealing the presence of 0.005 microcurles or more

of removable radioaccive material shall be reporEed to the Depa_menc of Heal[h

Services, Kadiologic Health Branch, 7AA P S_reet, P.O. Box 9A2732, Sacramento,
CA 9A23A-7520, within five days of the tesn. This reporc shall include a

description of the defective source or device, _he results of the tes=, and _he
corrective action _aken.

19. This license does noc authorize distribution _o persons licensed pursuan_ _o

Set=ion 30195 (a) and (5) of the California Radiation Control Regulations or
equivalen= provisions of the NKC or Agreement States.

20. The licensee is authorized _o calibrate count-ra_e radiation detection

insrrumen=s (as a cuscomer service/for his own use). Each calibration of a

radiation detection instrumen= shall include not less than 2 points other than

zero (separated by 50 percen_ of full scale) for each scale of the instrument
certified by the licensee.

21. The licensee shall conduc_ a physical inventory every six mon=hs _o accoun_ for

all sources and/or devices received and possessed under _he license. Records of

the inventories shall be maintained for inspection, and may be disposed of

following Deparnmenu inspection.

• yfFor l_e State Department of Haall'J_

_ _ C:Um=) 7_4 P S_reet,Sacr-_mento.CA 95814
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CHECKOUTPROCEDURE MDL: ESP-1 DWG NO. 10429-A374F SHEET 2. -_F -'
4

A, FUNCTION

I) Preparation:

a) Board set has been tested per its Checkout Procedure.

b) [PROM wltb current version program is installed,

c) Install batteries

d) Connect MP-1 (or MP-2) I;odetector connector

TEST

i, Press "ON/OFF".

2, With HP-1 (MP-2) set at 20 Hv and 40 K cpm, readaut shows 6.6(x)+02
cnt/s

Note" (x) = Don't care,

3. Press "RESET", Bargraph is i/3 scale•

4. Press "MODE".
Display = "SCALERMODE "

"+ = YES/- = NO"

5. Press "-".
Display = "ALM AT 1.00+06''

"6.6 (x) +02 cnt/sec"

6, Press "+",
Display- "UNITS = (cnt/s or cnt/mln)"

"6.6(x)+02cnt/sec or 4.00+04 cnt/min"

7. Press "RESET".

Display = "BASE cnt"
"+ = USE/- = NO"

8. PRESS "+" and/or " " to select "cnt/min"• m •

Display "CC "= --1.00"00
"4.00+04cnt/min"

9, Press "+"
Display = "DT (SEC) 9.98-07"

"4.00+04cnt/min"

10. Press "+".
Display = "HV = (X)"

"4.00+04cnt/min"

6946A/Revision/May 1986



03/19/91 12:10 "_505473 9221 EBERLI_ CORP.

CHECKOUTPROCEDURE ME)L: ESP-1DWG NO. I0429-A374 SHEET 30P

ii. Press "-".
Display= "DT (SECJ 9.98-07"

"Cx)"

12. Press "RESET" and "+". DT value snoulO increase.

13. Press "RESET" ana "-". UT value shOUld decrease.

14. Set DT for 1,00-05.

15. Press "MUOE", "MODE", "+". (Now in scaler MODE).
Display: "UNITS= cnt"

"+ = USE/-= NO"

16, Press "-".
Display= "UNITS= EVENTS"

"+ = USE/-= NU"

17, Press "+".
Oisplay= "UNITS= EVENTS"

"ALM AT 1,00+06"

18, Press "+".
Display= "UNII3= EVENTS"

"CNT FOR 0:01:00"

19. Set "CNT FOR" TO 0:00:06 (6 sec) using "RESET" and "-".

20. Press "+".
Display= "CNT FOR 0:00:06

"RESET" TO START"

21. Press "RESET=. Top line will display "TIME LEFT" (After 1 sec) and
bottom line= EVENTS (After 2 sec). When count is complete:

Display = "CNT FOR 0;00:06"
"(3.97+03to 4,01+03) EVENTS"

22, Press "MODE", "i_E",. UNIT IS IN COUNT RATE MODE.

NOTE; Instrumentsfor inventory and no detector, perform "B.I" tnru "B,2"
only.

8. HV CALIBRATION

I. Verify HV and calibrate the HV display to agree.
Calib. is performedwith "RESET"and "+" or "-".

6946A/Revision/Septi986
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iCHECKOUT PROCEDURE MDL; DWG NO. SHEET OF 4
ESP-1 i042_-A374 4

2. Pulser check

i) Set IS-- lO mV ("O" POT)
2) Adj "CC" = i.o0
3) Adj "0T" _ i.00-06
4) Selec: units = cntlmin
5) Connect the MP-I or MP-2 and verify the input sensitivity.
6) Apply a frequency of 20k cpm,Shou]d be _!0 percent of input.

Verify the speaker operates properly.

7) Set the alarm at 8.00 x 105 cpm cause an alarm by inputing a
frequency of 160 x 10 K cpm. Verify that the alarm sounds and
the display remains on.

3. Reference I0429-A400 Checkout Procedure fabled for the detector being
used on the £SP to complete calibration and checRout.

/

/

/

/

t"
/
!

/
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I CHECKOUT PROCEDURE MDL: DWG ,_0. SH£ET OF
AC-3 I0429-A06 2 3

SET-UP AND CALIBRATION

i. Connect AC-3 to probe tester using CA-5-36 cable. Set the probe tester
input sensitivfty =a 10 mV as measured with an t_P-1.

2. Run a plateau curve using a l-inch diameter 239pu source of 80k cpm to
BOOk cpm.

3. Determine acceptability of the plateau as follows: (See example below)

a. Estimate the voltage at the center of the flatest portion of the
plateau. Note Voltage.

b, Calculate 15 percent of the voltage in step a. Note.

c. Read the count rate at the voltage detemined in step a. Note.

d. Calculate count rates of step c. * 10 percent. Note.

e. From the plateau, detemine the voltage difference between the two
count rates calculated in step d. Note.

f. Tilenumber obtained in step e. must equal or exceed the number
obtained in step b.

Ex_ple:

Step a. 1000 V

Step b. 15 percent of 1000 V --150 V

Step c. 400k cpm (countrate at 1000 V)

Step d. 400k + 10 percent = 440k cpm
400k - 10 percent--360k cpm

Step e. 360k cpm is reachedat 830 V.
440k cpm is reachedat 1160 V.
1160 V - 830 V --330 V

Step f. 330 V is greaterthan 150 V -- probe passes this test.

4. Pick voltage setting as high as possible on the plateau to llavea
background less than 30 true counts per minute.

5. At this voltage read and record the following on the plateau form:

a. Background: _4ustbe less than 30 true cpm.

• . .. .,
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I CHECKOUTPROCEDURE MDL: DWGNO. SHEET OF
AC-3 10429-A06 )3 3

[

b. Efficiency: Use same source as above. Read meter or external scaler
with source at front end. Figure as shown.

Readingx 100 = Efficiency
Scource cpm

Must be greater than 31 percent for AC-3-7, 18 percent for AC-3-8.

c. Unifomitj: Use i-inch diameter 239pu source. Read meter or
external scaler with source; 1) at one end, 2) centered, 3) at other
end. No individualreading shall differ by more than * 12 percent
from the average of the three readings.

6. Attach plateau and data sheet to the AC-3,

7. A final light leak check shall be performed with either a hlgh-intensity
lamp or direct sunlight. At some point in this test, the probe should be
exposed to the light at the same time that a check source is placed
against the face of the probe. (This insures that a light leak is not so
big that the PM tube is saturated.)

2928A/Revision/October1984
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•
.S

t. Inc.

Cal£brat'ing PI: 101 in =he Field

Equipment:

Flat head screwdriver

Phillips head 6¢rewdriver
i

Very snmli flat head acrewdrivar

: Soldering Zron

Solder
. .. •

. . A=uoc_menC oE M resistor= (1M co 2_.H )
¢', _ •

.... Tank Callbration 8as cylinder

: "" Needle nose pliers

". wire ,cutters

•' 3_all piece rubber Cubin_ or hose t0 _oin gas cyl£nde_ to unlC.

Procedures:

l,
Case l.

I. Take PI ]01, unlacch and remove ;op covers. Remove probe

from in_d_ covets and attach pz=be to unit. (Join ]2 P_n
"'. coonector on probe with the 12 P_u connector on unLC. Ba

, sure Co allgn open n_tch oE probe w_th the key in the units
connector then =Crew probe onto u=it.)

t

2, Zero unLC by tuc_iu 6 unlc Co =Cendby and uaing =oro knob CO
zero the ¢_¢ctron£ca and C_% _L_ OFF,

3. Attach cylinder of cal. gas Co t_e hole az the tnp of ehe

probe. (May have Co use some r_bber Cubiug), And turn on
cylinder of ga8,

4. With gas cylinder ac_ached and CN; tu_n¥I ]0| unit to the
0-20U se_ting. The unlc should read appraxlmACely $0 ppm
on Che PT 101 meter. It iC does, use Che instrument, iE
not turn o£_ UniC and procede a= follows;

A. Remove a¢ce_so=y plug and then loomen mcre_
from bottom o£ _n£C.

HNU SYSTFM_.INC _ Q_IP_ R_A_. N_WTON MA _1R4 TLA:U81-7153 * TEL.(6_7)964.6690
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• : Page 2

4. Conr 'd.

• A. Conc'd

Th_grab bezel i one hand end the case
of the un_C in the ether and pull unCll
case _s removed.

B. Then seC uniC on ben=h and make suro probe
and cal. _ns are attached.

5. Locate power _upply board with all £¢s eZecCroalc components.
On Ch_ board lo_te I_U Io_o. ,%_shC next Co chac £s the
serial number of your power supp Ly board. About one inch

below the serial number you will flnd a C_ny here in which

you will see what appears to be s small screw head. ThaC £s

_ the fine adjustment for the call _rac_on of youL" unlt:. (Thls

fine edjus_nenc poc will be fused in next step.)

6. Again make sure probe and col, gts ere attached Co un£C and

cry a _econd ca_£brac£on (Keep Su5 ON). Now u_n_ the very'
small flac head screwdrlver cry turning the fine ad_usUmenc

poc oa the power supply board un=il the meter reads Uhe
a_.._r,:a level o_ c,l_braC_ono

7. If chls fails Co give the de:,ireL cal_braclon, f_nd she extreme

high and extreme low readings a_ I then sec fine adjustment poC
• in the m£ddle of Chose h£gh and low readings and continue on

with gross cellbracion.

Gross Calibration

Case 2:

I. See the f_ne cal£bra_on so _haC fine callbraCion pot is aec
co read in che middle of its ran ;e.

2. Note Chu readout at the m_ddle u _C£ng (Wr_e _C down).
-: -a, t, v _ _._

• 3. Turn the u.n_U OFF COMPLETELY.

4. Look anpEob= and no_ the vcn_ s row aC _he _a_e Of _he probe
(right before the handle). Remo_e the vent screw and pull on

the co_ of the probe so chat the housing pull, loose Erom the
shell.

5. Look ac sop board w£ch eleceroni,: components on £C. Then _ook
a¢ the back side of amp board. _ile aide with the solder connect-

ions and 2 res_snors, M-_ke note o£ the. top or outer most
resistor, the one with a blue or green band in the middle.

ThaC is the _ross callbraclon re,later. Figure out the value.

of cha_ resistor and plu_ Chac V_t_ue in CO the fol_ow_n_ formula
£nordec co derive the new the ne_.calibratlon reelsCor needed

' CO bring the unlC _nCO ¢allbracil)n. S_e Formulao
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•. " PaSe 3

Formula

Expected Readln_ (p_m) _
A¢¢ual Mid Po£nc-Reading (ppm) X Value old calibra=ion Resistor = New Resist,

The read_ng you e_pecced _o _e_ d_v_ded by _m readin_ _ou accual_y got aft

=he m/d point smfi=i._ on _he fine adjuaCmen_ }_hen all _ha_ _imes _he value

OE the old rcsL_o_ will _e_d ehe value of _e new _es_sCo_.
!

l, Use the reslstor value closes_ _ tha_o Find _he new resls_or

£n your s_ock. .J_
!

2. Loosen screw _hae holds amp board in place and remove board "

from lamp housing.

3, Take solder£r_; iron and remove a Ld res_ator.(No_e where _ waI.)

4. Tr_n leads 0£ new ==sistor=o that the_ a:e juI=a .haas lon_e=
Ehan old res_s_or.

5. Holding resistor by needle nose _llers= resolder new reslstor

in place.

6. Lee ¢ooi for a few m£nuCes_ ehe_ wish small screw reae_ach '

amp board =o lamp h0ua_ng.

7. Pu_ lamp housin_ back _n probe stell and replace ven_ screw.

• i

S. A_emp_ _o r¢cal_bra_e uni_. S_ce you jus_ changed _he gross

calibration resistor, sums final _ine adju=_men_ on the board:

in Ehe power supply may be necessary.

9. Zg _cccessau, see proced=r@s fo calibration o£ £_ne _d_usL_nen_

poC on power supply.

s
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